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Abstract

Background. Kidney transplantation is the optimal method of renal replacement therapy. The EQ-5D-5L
is a widely used instrument for assessing health-related quality of life (HRQoL) across different populations.

Objectives. This study aimed to assess HRQoL in kidney transplant recipients (KTRs) compared with the gen-
eral population and to identify factors associated with impaired HRQoL.

Materials and methods. A total of 156 KTRs (58 women and 98 men) participated in this prospective
observational study. All participants completed the EQ-5D-5L questionnaire. Demographic and laboratory
data were collected, and physical performance tests were performed. Statistical analyses were conducted
using Statistica.

Results. Of the 156 participants, 54 (34.62%) had an EQ-5D-5L health state of 11111, whereas 102 (65.38%)
reported impairment in HRQoL in at least 1 domain. No significant differences in sex, age, or Charlson Comor-
bidity Index (CCl) were observed between the analyzed groups. Compared with Polish population reference
values for the EQ-5D-5L, KTRs had similar HRQoL, with a median utility score 0f 0.970 [Q1-03: 0.916—1.000].
In the multivariable Cox regression model, the EQ-5D-5L utility score independently predicted mortality
in KTRs (hazard ratio (HR) = 0.007; 95% confidence interval (95% Cl): 0.000—0.134; *p* = 0.001). The Eu-
roQol Visual Analogue Scale (EQ VAS) score also independently predicted adverse outcomes (HR = 0.966;
95% (I: 0.935—0.997; p = 0.030).

Conclusions. Assessment of HRQoL should be an integral component of the holistic management
of KTRs. HRQoL assessment is associated with long-term outcomes in KTRs. Self-rated HRQoL measured on
a 0100 VAS may help identify patients at increased risk of adverse outcomes.

Key words: kidney transplantation, quality of life, EQ-5D-5L survey, long-term outcomes, health-related
quality of life (HRQoL)
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Highlights

in kidney transplant recipients.

population.

+ The assessment of health-related quality of life using the EQ-5D-5L survey is associated with long-term outcomes
+ Kidney transplant recipients (KTRs) in Poland report similar health-related quality of life to the general Polish

+ Self-assessed health-related quality of life on a scale of 0—100 can identify patients at risk of adverse outcomes.

Background

The concept of health-related quality of life (HRQoL)
emerged in the 1960s and is now considered an important
endpoint in clinical trials and medical research. Conse-
quently, improving patients’ quality of life has become
one of the principal therapeutic goals. To assess HRQoL,
a number of validated instruments have been devel-
oped, including the EQ-5D-5L questionnaire.! It is one
of the most widely used instruments for evaluating qual-
ity of life across 5 dimensions: mobility, self-care, usual
activities, pain/discomfort, and anxiety/depression, each
rated on a 5-level scale: 1 (no problems), 2 (slight problems),
3 (moderate problems), 4 (severe problems), and 5 (extreme
problems).?? The questionnaire also includes the EuroQol
Visual Analogue Scale (EQ VAS), a vertical, thermome-
ter-like self-assessment scale that provides a subjective
measure of HRQoL. The results can be used to compare
HRQoL across different patient populations.*-¢

The prevalence of chronic kidney disease (CKD) exceeds
9% worldwide. In some patients, CKD progresses to ir-
reversible end-stage renal disease (ESRD), requiring renal
replacement therapy (RRT). Kidney transplantation (KTx)
is considered the optimal form of RRT.” It is well established
that KTx improves not only clinical outcomes but also
patients’ quality of life. According to the Kidney Disease:
Improving Global Outcomes (KDIGO) guidelines, living-
donor preemptive kidney transplantation should be con-
sidered in adults with an estimated glomerular filtration
rate (éGFR) <20 mL/min/1.73 m? and evidence of progres-
sive, irreversible CKD over the preceding 6—12 months.®
The management of kidney transplant recipients (KTRs)
remains challenging because they have a higher risk
of mortality than individuals without kidney disease.’
Chronic immunosuppressive therapy increases suscepti-
bility to infections and elevates the risk of cardiovascular
disease (CVD), diabetes, and malignancy.!%!! In addition,
chronic allograft injury remains a major long-term com-
plication.'? Clinicians must also decide whether and when
to ligate a patent arteriovenous fistula (AVF) or remove
a Tenckhoff catheter after KTx.!3!* Furthermore, KTRs are
predisposed to hypertension, post-transplant diabetes mel-
litus, obesity, muscle wasting, sarcopenia, and frailty.!>-%
All of these conditions are strongly associated with poorer
clinical outcomes and reduced HRQoL.

According to the European Working Group on Sarco-
penia in Older People (EWGSOP), sarcopenia is defined
as a progressive and generalized skeletal muscle disor-
der associated with an increased likelihood of adverse
outcomes, including falls, fractures, physical disability,
and mortality.!® Sarcopenia is now recognized primar-
ily as a disorder of muscle function rather than merely
a change in body composition. Kidney transplant re-
cipients appear to be particularly susceptible to muscle
dysfunction and sarcopenia because of the cumulative
effects of dialysis, chronic immunosuppressive therapy,
low-protein intake during the predialysis stage of CKD,
and reduced appetite. The diagnosis of sarcopenia may
be supported by physical performance tests,!*?° includ-
ing the 30-Second Sit-to-Stand (STS) test, which assesses
lower-extremity muscle function.?! Previous studies have
shown that sarcopenia adversely affects both clinical out-
comes and HRQoL.1$22

Objectives

The aim of this study was to assess HRQoL in KTRs
and compare it with that of the general Polish population.
The secondary objectives were to identify differences be-
tween patients with good and impaired HRQoL, determine
predictors of impaired HRQoL, and identify predictors
of adverse outcomes in KTRs.

Materials and methods

Study procedures and obtaining ethical
approvals

The study was designed as a prospective observational
study. Written informed consent was obtained from all
participants. The study was approved by the Institutional
Ethics Committee of Wroclaw Medical University (ap-
proval No. KB-43/2020) and registered at ClinicalTrials.
gov (NCT04478968). The study was conducted in ac-
cordance with the ethical principles of the Declaration
of Helsinki. The study flowchart and patient cohort
have been described previously.2>2* The inclusion cri-
teria were: age >18 years, KTRs, >12 months after KTx,
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stable graft function, and provision of written informed
consent. The exclusion criteria were: EGFR < 15 mL/
min/1.73 m?, mL/min/1.73 m?, severe infection within
3 months before study assessment, an increase in serum
creatinine concentration >0.5 mg/dL within 3 months be-
fore study assessment, active malignancy, and severe heart
failure (New York Heart Association Functional Classifica-
tion (NYHA) Class IV).

Study procedures

At baseline, 156 KTRs were recruited from the Trans-
plant Outpatient Clinic of the University Clinical Hospital
of Wroclaw Medical University (Fig. 1). All study visits
and assessments were conducted by the same trained
investigator. Basic demographic and anthropometric data
were collected, together with medical history, including
the cause of CKD, Charlson Comorbidity Index (CCI),
time since KTx, the presence of a functioning patent AVF,
AVF duration (months), and current pharmacological
treatment. All participants completed the EQ-5D-5L
questionnaire independently in Polish. Responses across
the 5 dimensions were combined into a 5-digit health-
state code ranging from 11111 (no health problems)
to 55555 (extreme problems in all 5 dimensions). Utility
values (EQ-5D-5L index) were calculated using the Eu-
roQol Group’s standard valuation protocol, which as-
signs population-based preference weights to each health
state according to time trade-off (T'TO) valuations derived
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Fig. 1. Flow diagram of study recruitment and study procedures

from a representative sample of the general population.
The utility scores in our study were calculated using
the Polish EQ-5D-5L value set developed by Golicki
et al.?> Each domain contributes differently to the scor-
ing algorithm. Utility scores were in the range of —-0.523
to 1.000.2¢ The utility value for each health state was cal-
culated as a weighted combination of the 5 dimensions
according to the published coefficients of the Polish value
set. At the end of the questionnaire, participants assessed
their overall health using the EQ VAS by marking a value
from O (the worst health imaginable) to 100 (the best
health imaginable).?” The EQ VAS reflects respondents’
overall perception of their health on the day of assess-
ment. Higher EQ-5D-5L index and EQ VAS scores indi-
cate better health status.

Blood samples were collected, routine laboratory tests
and urinalysis were performed, and the eGFR was cal-
culated using the Modification of Diet in Renal Disease
(MDRD) equation. Handgrip strength was measured
in both hands using a Saehan Smedley Spring Hand Dy-
namometer (model SH5002; Saehan Corporation, Seoul,
South Korea). Subsequently, the 3-Meter Stand and Go
(3m SAG) test and the 30s STS test were performed. Fi-
nally, lung ultrasound (LUS) was conducted using the 28-
zone scanning protocol, and the total number of B-lines
was recorded.?® Sarcopenia was defined by the presence
of muscle weakness, with cutoff values of fewer than
15 repetitions for women and fewer than 17 repetitions
for men on the 30s STS test.?!

Utility scores were calculated from the EQ-5D-5L results
and compared with those of the general Polish popula-
tion.2>2° Patients were divided into 2 groups according
to their EQ-5D-5L results: those reporting no limitations
in mobility, self-care, usual activities, pain/discomfort,
or anxiety/depression (health state 11111), and those re-
porting limitations in at least 1 domain. A 3-year follow-up
period was planned. Adverse outcomes included return
to dialysis, loss to follow-up, and death.

Statistical analyses

Statistical analyses were performed using Statistica
v. 13.3 (StatSoft, Tulsa, USA) with the Plus 5.0 pack-
age. Differences between the study groups were ana-
lyzed. Data distribution was assessed using the Lilliefors
test. Because the data were not normally distributed,
continuous variables are presented as the median [Q1-
Q3], whereas categorical variables are presented as fre-
quencies and percentages, as appropriate. Quantitative
variables were compared using the two-tailed Mann—
Whitney U test, and categorical variables were analyzed
using the x? test. A p < 0.05 was considered statistically
significant.

To identify predictors of adverse outcomes, a multivari-
able logistic regression model was constructed. The as-
sumption of linearity between continuous predictors and



Table 1. EQ-5D-5L results in KTRs

Variable

Anxiety/depression

Pain/discomfort
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No problems, n (%) 91 (58.34) 77 (49.36)
Slight problems, n (%) 52(33.33) 51(32.70)
Moderate problems, n (%) 11 (7.05) 20(12.82)
Severe problems, n (%) 2(1.28) 8(5.12)
Extreme problems, n (%) 0 (0) 0(0)

Usual activities Self-care Mobility
113 (72.44) 143 (91.67) 101 (64.74)
25 (16.03) 9(5.77) 31(19.87)
17 (10.89) 3(1.92) 15 (9.62)

0(0) 1(0.64) 9(5.77)
1(0.64) 0(0) 0(0)

KTRs — kidney transplant recipients.

the logit of the dependent variable was evaluated using
visual inspection of plots and the likelihood ratio (LR)
test. Multicollinearity was assessed using a correlation
matrix. Influential observations were identified using
Cook’s distance. For survival analysis, Cox proportional
hazards regression models were fitted, and Kaplan—Meier
survival curves were generated. Before constructing
the Cox model, multicollinearity among predictors was
assessed using the covariance matrix and the variance
inflation factor (VIF). The proportional hazards (PH) as-
sumption was evaluated using Schoenfeld residual-based
tests, whereas Martingale residuals were used to assess
the linearity of continuous variables. For binary variables,
the less prevalent category was used as the reference cat-
egory. Details of all statistical assumptions are provided
in the supplementary data.

Results
Quality of life in KTRs

The results of the EQ-5D-5L questionnaire are pre-
sented in Table 1. Overall, 58.34% of patients reported
no problems with anxiety/depression, 49.36% reported no
pain/discomfort, and 91.67% reported no problems with
self-care. Compared with the Polish population reference
values for the EQ-5D-5L, KTRs had similar HRQoL, with
a median utility score of 0.970 [Q1-Q3: 0.916-1.000],
whereas the corresponding value for the Polish reference
population was 0.970 [Q1-Q3: 0.922-1.000] (Table 2).2>%°
EQ VAS scores in KTRs were also comparable to the Polish
population reference values.?’

Table 2. Utility score and EQ-VAS results in KTRs compared to the Polish
EQ-5D-5L reference values?>?62°

Polish EQ-5D-5L

Variable
value set

Mean value (SD) 0.933 (0.103) 0.922 (0.002)%
Median value [Q1-Q3] 0.970[0.916-1.00] = 0.970[0.922-1.000]%
mean (SD) 73.2(15.7) 73.7 (0.3)®
EQVAS
median [Q1-Q3] 75 [60-85] -

KTRs — kidney transplant recipients; SD — standard deviation;
EQ-VAS - EuroQol Visual Analogue Scale; Q1-Q3 - 15t quartile-3" quartile.

Group characteristics

For the purposes of this study, patients were divided into
2 groups according to their EQ-5D-5L results: those report-
ing no health limitations (health state 11111) and those
reporting limitations in at least 1 domain (any health state
other than 11111). Of the 156 participants, 54 (34.62%) had
the health state 11111, whereas 102 (65.38%) reported limi-
tations in at least 1 domain. The characteristics of these
2 groups are presented in Table 3. No significant differences
were observed with respect to age, sex, CKD etiology, co-
morbidities, or laboratory findings. However, a significant
difference was found in the use of antihypertensive medica-
tions. Specifically, 95.1% of patients with impaired HRQoL
were receiving antihypertensive treatment, compared with
81.48% of patients with good HRQoL (p = 0.006).

Patients with impaired HRQoL had poorer performance
on the 30s STS test, as shown in Table 3. In addition, KTRs
with impaired HRQoL had significantly lower right-hand
grip strength than those with gopod HRQoL (35 kg [Q1-Q3:
27-44] vs 40 kg [Q1-Q3: 28-51], p = 0.028).

Survival analysis

In the multivariable Cox regression model, the EQ-5D-5L
utility score independently predicted mortality in KTRs
(hazard ratio (HR) = 0.007; 95% confidence interval
(95% CI): 0.000—0.134; p = 0.001) (Table 4). Age was also
independently associated with mortality (HR = 1.093;
95% CI: 1.033-1.157; p = 0.002) (Table 4).

Because heart disease status violated the PH assumption,
the Cox model was stratified by this variable. Stratification
allowed separate baseline hazard functions to be estimated
for each stratum while preserving the estimation of HRs for
all other covariates. The 3-year overall survival and event-
free survival probabilities of KTRs are presented in Fig. 2
and Fig. 3. Patients with impaired HRQoL had significantly
lower overall survival and event-free survival probabilities
than those reporting no limitations in HRQoL according
to the EQ-5D-5L (Fig. 2,3).

Regression model

The multivariable logistic regression model revealed that
heart disease and the EQ VAS score were independently



Table 3. Study group characteristics, comparison of patients with impaired HRQoL and patients reporting no limitations in HRQoL assessed
with the EQ-5D-5L. Continuous variables were compared using the Mann-Whitney U test, whereas categorical variables were compared using the x* test

Group brofile Patients reporting limitations Patients reporting no limitations
2L on the EQ-5D-5L (n = 102) on the EQ-5D-5L (n = 54)
0.556
Age [years], [Q1-Q3] 57 [46-64] 57.5 [49-64] = 059
0.156
60/42 38/16 -~
Gender (males/females) and percentage of men 58.8% 70.37% de— 1
¥ =202
Cause of chronic kidney disease (CKD), n (%)
0461
Glomerulonephritis 58 (56.8) 34 (63) df=1
X’ =0.54
0.874
Autosomal dominant polycystic kidney disease 16 (15.7) 9(16.7) df =1
¥ =003
0.240
Renovascular hypertension 14 (13.7) 4(74) df=1
x?=1.38
0421
Interstitial nephritis 7 (6.9) 2(3.7) df=1
x°=0.65
0.860
Diabetes mellitus 5(4.9) 3(5.5) df =1
x2 =003
0.512
Other 2(2) 2(3.7) df=1
X2 =043
Comorbidities, physical features and laboratory findings
0.836
Patent arteriovenous fistula, n (%) 53(51.96) 29 (53.7) df =1
¥2 =004
) , 0.958
Body mass index (BMI) [kg/m?], [Q1-Q3] 25.96 [23.83-29.32] 25.84[23.67-28.73] 2= 005
P 0.182
Body surface area [m?], [Q1-Q3] 1.90[1.77-2.01] 1.94 [1.79-2.03] s 134
0.153
Heart disease, n (%) 38(37.25) 14 (25.9) df =1
X2 =204
0.754
Diabetes mellitus, n (%) 23 (22.55) 11 (20.37) df=1
x> =0.1
. 0.624
Charlson Comorbidity Index (CC), [Q1-Q3] 4[3-5] 4[3-5] 5= 049
Time since kidney transplantation (KTx) 0.284
[months], [Q1-Q3] 89 [60-141] 102 [64-159] =107
) 0.002
EuroQol Visual Analogue Scale (EQ VAS), [Q1-Q3] 70 [60-81] 80 [70-90] S— 309
. ) 0.882
Creatinine concentration [mg/dL], [Q1-Q3] 1.35[1.18-1.63] 1.35[1.08-1.71] =015
Estimated glomerular filtration rate (eGFR) 0.868
[mL/min/1.73 m?, [Q1-Q3] 535 [44-64] >5 [42-65] z=-0.16
) ) 0.358
Albumin concentration [mg/dL], [Q1-Q3] 43[4.1-44] 43 [4.1-4.5] J— 092
) ) ) 0.324
Triglyceride concentration [mg/dL], [Q1-Q3] 137 [108-183] 117.5[99-189] =099
Total cholesterol concentration [mg/dL], 0.896
[01-Q3] 215[184-249] 210.5[181-243] 2013
) . ) 0.531
Urine specific gravity [g/mL], [Q1-Q3] 1.011[1.008-1.014] 1.01[1.008-1.015] 2= 063
C-reactive protein (CRP) concentration [mg/dL], . . 0.982
[Q1-03] 1.99 [1.09-3.95] 1.73 [0.86-5.87] =002
. . 0.058
Hemoglobin concentration [g/dL], [Q1-Q3] 143 [13.1-15.3] 15[13.7-15.7] S =189
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Table 3. Study group characteristics, comparison of patients with impaired HRQoL and patients reporting no limitations in HRQoL assessed with
the EQ-5D-5L. Continuous variables were compared using the Mann-Whitney U test, whereas categorical variables were compared using the x? test — cont.

Group profile

Patients reporting limitations

Patients reporting no limitations

Steroids 97 (95.1%)

Antihypertensive medications 97 (95.1%)
Tacrolimus 86 (78.43%)
Mycophenolate mofetil 84 (82.35%)
Antidiabetic medications 22 (21.56%)
Statin 36 (35.3%)

Antiplatelet/anticoagulant therapy 26 (20.58%)

Peripheral kI [tati
eripheral edema / crackles on auscultation, 17 (16.67%)

n (%)
Number of B-lines in lung ultrasound, [Q1-Q3] 3[2-7]
Sarcopenia, n (%) 48 (47.05%)

on the EQ-5D-5L (n = 102)

Medication use, n (%)

Results of functional, physical and ultrasound examination

3-Meter Stand and Go [s], [Q1-Q3] 7.28 [6.35-8.52]
30-Second Sit-to-Stand (30s STS) test

(repetitions), [Q1-Q3] [Elis=e
Right-hand grip strength [kg] 35 [27-44]
Left-hand grip strength [kg] 32 [24-42]

on the EQ-5D-5L (n = 54)

0.860
51(94.4%) df=1
=003

0.006
44 (81.48%) df=1
x> =7.53

0312
42 (88.89%) df=1
=102

0677
43 (79.63%) df=1
=017

0862
11 (20.37%) df=1
2 =003

0371
23 (42.6%) df=1
¥ =0.80

0.651
12 (31.48%) df=1
x> =02

0.739
z=033

0.043
z=-202

0.028
z=-2.19

0.127
z=-153

0.542

7 (12.96%) df=1
x> =037

0413
z=-0.82

0.098
18 (33.33%) df=1
=273

7.12[6.36-8.23]

17 [15-21]

40 [28-51]

35 [26-46]

4[2-9]

associated with adverse outcomes in KTRs (Table 5). Age
was excluded from the model because of collinearity with
the EQ VAS score. The EQ VAS score independently pre-
dicted adverse outcomes (odds ratio (OR) = 0.966; 95% CI:
0.935-0.997; p = 0.030) (Table 5).

Discussion

Our study showed that KTRs in Poland reported
HRQoL comparable to that of the general Polish popula-
tion. We also identified differences between KTRs report-
ing no limitations on the EQ-5D-5L and those reporting
limitations in at least 1 domain. Patients with impaired
HRQoL had lower overall survival and event-free survival

probabilities in the Kaplan—Meier analyses. In addition,
both the EQ-5D-5L utility score and the EQ VAS score
were identified as predictors of adverse outcomes in KTRs.

The comparable HRQoL observed among Polish KTRs
may, in part, be explained by the relatively young age
of the study population (median age: 57 years; [Q1-Q3:
47.5-64.0]). Younger age has consistently been associated
with better HRQoL.3! It is also possible that self-reported
HRQoL is overestimated by KTRs because of their previous
experience with the burden of dialysis. Furthermore, KTRs
in our cohort reported substantially better HRQoL than
patients receiving hemodialysis in a recent UK study (mean
utility score: 0.57 +0.30).32 Similarly, patients undergoing
dialysis in Australia reported lower utility scores (mean:
0.719, SD = 0.267) than those observed in our cohort.??
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Table 4. Multivariable Cox proportional hazards regression analysis of predictors of mortality in kidney transplant recipients (KTRs). The Cox regression
model was stratified by heart disease status because this variable violated the proportional hazards (PH) assumption

Variable 95% Cl lower 95% Cl upper HR (95% lower-upper Cl) p-value
Age 0.089 0.032 0.146 1.093 (1.033-1.157) 0.002
Gender (M) -0.821 —1.774 0.131 0.440 (0.170-1.140) 0.091
BMI 0.039 —0.044 0.122 1.039 (0.956-1.130) 0.361
Creatinine concentration 0.675 -0.163 1513 1.965 (0.850-4.542) 0.114
Utility score —4.993 —7.973 -2.01 0.007 (0.000-0.134) 0.001
BMI - body mass index; HR — hazard ratio; 95% Cl — 95% confidence interval.
Fig. 2. Kaplan-Meier survival curves showing the overall survival Fig. 3. Kaplan—-Meier event-free survival curves for kidney transplant
probability of kidney transplant recipients (KTRs). The blue curve recipients (KTRs). The blue curve represents patients reporting limitations
represents patients reporting limitations in at least one EQ-5D-5L domain, in at least one EQ-5D-5L domain, whereas the red curve represents
whereas the red curve represents patients reporting no limitations patients reporting no limitations on the EQ-5D-5L (health state 11111)

on the EQ-5D-5L (health state 11111)

Table 5. Multivariable logistic regression analysis of predictors of adverse outcomes (mortality, return to dialysis, and graft loss). For this analysis,
the EQ-5D-5L domains were dichotomized into 2 categories: no reported limitations and any reported limitations. *EQ-5D-5L domains were dichotomized
for the need of this analysis into 2 groups - reporting no limitations and reporting any limitations

Variable Lower 95% Cl | Upper 95% Cl Lower 95% Cl | Upper 95% Cl p-value
Gender (M) —0.354 -1.370 0.662 0.702 0.254 1.939 0495
Patent arteriovenous fistula 0.201 -0.713 1.115 1.223 0.490 3.050 0.666
Heart disease 1436 0.499 2.372 4203 1.647 10.723 0.003
BMI 0.059 -0.027 0.144 1.060 0.974 1.155 0.179
Creatinine concentration 0.745 -0.189 1.679 2.106 0.827 5.362 0.118
EQVAS —-0.035 -0.067 —-0.003 0.966 0.935 0.997 0.030
EQ-5D-5L — mobility* 0.095 -0.975 1.164 1.099 0.377 3.203 0.862
EQ-5D-5L - self-care* 0.800 —-0.843 2479 2226 0430 11.934 0335
EQ-5D-5L — usual activities® -0.429 —1.641 0.783 0.651 0.194 2.188 0488
EQ-5D-5L - pain/discomfort* —-0.726 —1.851 0.399 0484 0.157 1491 0.206
EQ-5D-5L — anxiety/depression* 0.113 —0.943 1.169 1.120 0.390 3.218 0.834

BMI — body mass index; OR - odds ratio; 95% CI — 95% confidence interval; EQ VAS — EuroQol Visual Analogue Scale.

These findings suggest that KTx is not only the optimal and after transplantation. Consistent with our findings,
treatment for CKD in terms of survival but also provides Kostro et al. reported that KTx improves HRQoL regard-
substantial benefits with respect to HRQoL, likely because less of the renal replacement therapy modality used before

recipients can directly compare their quality of life before transplantation.3*



In our study, KTRs most frequently reported problems
related to pain/discomfort, followed by anxiety/depres-
sion. Self-care was the domain in which the fewest prob-
lems were reported. These observations are consistent
with previous studies of the Polish general population,
in which pain/discomfort and anxiety/depression were
also the most frequently affected EQ-5D-5L domains.3%3
Likewise, self-care was the least frequently reported prob-
lem in the Polish population.3®

In our study, patients with impaired HRQoL had poorer
results on physical performance and functional tests, sug-
gesting greater muscle dysfunction. Sarcopenia was origi-
nally defined primarily by a reduction in muscle mass.
However, the concept has evolved, and muscle function,
particularly muscle strength and power, is now considered
amore important determinant because it is more strongly
associated with mortality.3¢ Furthermore, muscle power
has been shown to decline before measurable loss of mus-
cle mass in individuals who develop sarcopenia.?” Ac-
cording to Alcézar et al., the 30s STS test provides a valid
measure of bilateral lower-extremity muscle power and
is more strongly associated with physical performance
than maximal handgrip strength.?’ The association be-
tween physical performance and HRQoL has previously
been demonstrated in several patient populations, includ-
ing KTRs.%83? Our findings further emphasize the impor-
tance of early recognition of muscle dysfunction because
it is associated with both HRQoL and clinical outcomes.*°
Therefore, rehabilitation programs aimed at improving
physical performance should be considered for KTRs with
developing sarcopenia.

Another important finding of our study was that pa-
tients with impaired HRQoL had worse outcomes, includ-
ing higher overall mortality, than patients reporting no
HRQoL limitations according to the EQ-5D-5L. An as-
sociation between HRQoL and mortality has previously
been demonstrated in patients receiving hemodialysis.*!
According to Liebman et al., lower HRQoL measured
using the Short Form-36 (SF-36) questionnaire is associ-
ated with increased mortality among patients undergoing
maintenance dialysis.*? In KTRs, HRQoL assessed using
the Kidney Disease Quality of Life Short Form (KDQOL-
SF) has also been shown to be independently associated
with an increased risk of mortality.** Our findings confirm
the association between HRQoL and clinical outcomes
in KTRs using the EQ-5D-5L. Moreover, we demonstrate
that the EQ VAS is a simple, rapid, and noninvasive tool
for identifying patients at increased risk of adverse out-
comes. These findings support the use of EQ-5D-5L as part
of the routine assessment of KTRs because HRQoL is as-
sociated with long-term clinical outcomes.

Limitations of the study

The main limitation of this study is the relatively small
sample size, which may have affected the statistical power

A.Krdlicka et al. Quality of life after kidney transplantation

of some analyses, particularly the comparison of HRQoL
with that of other populations. In addition, sarcopenia was
diagnosed solely on the basis of physical performance tests.

Conclusions

Assessment of HRQoL should be an integral part
of the holistic management of KTRs. The EQ VAS
is a simple, rapid, and noninvasive tool for identifying pa-
tients at increased risk of adverse outcomes. Assessment
of HRQoL using the EQ-5D-5L is associated with long-
term outcomes in KTRs.
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